Lawrence Makovich
IHS VP and Chief Power Strategist
‘Michigan Senate Energy and Technology Committee Meeting Testimony

September 17, 2015

I'am Lawrence J. Makovich, IHS Vice President and Chief Power Strategist. | am also currently a Senior
Fellow at the Mossavar-Rahmani Center for Business and Government in the John F. Kennedy School of
. Government at Harvard University. | have been involved in electric power industry research for over
thirty years while working at National Economic Research Assomates DRI, Cambridge Energy Research
Associates and IHS. My research focuses on electricity markets, regulation, economics, and strategy. |
have testified numerous times before the US Congress on electric power policy. | have advised the
government of China on electric power industry restructuring and testified before the Brazilian Congress
on power liberalization. | have examined the impact of deregulation on residential power prices and the
devélopment of resource adequacy mechanisms in the CERA Multiclient Studies Beyond the Crossroads:
"The Future Direction of Energy Industry Restructun‘ng,"a nd Bridging the Missing Money Gap: Assessing
Alternative Approaches. Among other significant research efforts are examinations of the California
power crisis in Crisis by Design: California’s Efectric Power Crunch and Beyond California's Power Crisis:
Impact, Solutions, and Lessons. | have been a lecturer on managerial economics at Northeastern
University's Graduate School of Business. | hold a BA from Boston College, an MA from the University of
Chicago, and a PhD from the Univer_s;ity of Massachusetts. '

..,:I' testified before the Michigan House Energy Committee on March 18, 2015 regarding the problematic
misalignments in the current hybrid electric industry structure. | recently completed a study for DTE
Energy entitled “Meeting the IVIlchlgan Power Sector Challenge” that focused on these problems and

some potennal available solutions.

tunderstand that Committee Chairman Nofs introduced Senate Bill 437 to change the rules
. governing the provision of electrlc services to customers from alternative electric suppliers. |
want to share my thoughts today on why these changes are a good idea.

The current hybrid Michigan power industry organization

Partial retail open access was never the intended end state for deregulation. It exists 'bécausé: '
Michigan’s deregulation stalled half way along the move from regulation to deregulatlon That
happened because power deregulatlon did not work as expected..




Michigan currently faces a power sector challenge because the current partial retail open
access increases the probability for electric reliability problems and also produces an unfair

distribution of power supply costs among consumers.

The probability is increasing for a power supply shortfall in Michigan’s Lower Peninsula within
the next few years. The current pipeline of power supply in Michigan does not look big .enough
to keep up with demand growth and power plant retirements. The most recent regioné_l-_electric
reliability assessment projects a 1,200 to 1,300 megawatt power supply shortfall to meet the
expected MISO Zone 7 peak load of over 21,000 Mw in 2016." The assessment indicates
regional surpluses and transmission transfer capabilities can address zonal deficits through
2019. The problem is that MISO Zone 7 capaaty prices are not 5|gna||ng the need to invest

“when a capacity shortfall is expected within less time than the time required to site, permit and

build new power supply. The MiSO assessment concludes that additional actions are needed to
ensure sufficient resources beyond 2019.

The current hybrid electric industry structure in Michigan does not distribute the costs of the
power system fairly. All Michigan power consumers—retail open access or utility ratepayers_
alike—get their electricity from the same source of supply—an integrated regional power
system. Yet, retail open access customers pay a smaller share of the costs compared to utility
ratepayers. Current misalignments in the Mlchlgan hybrid power sector shift several hundred -
miilion dollars per year of costs away from a mmorlty of Michigan retail open access consumers
(accounting for little over 10 percent of the state’s power c_onsumptlon) to the majority of
customers who remain utility ratepayers. This advantage has not gone unnoticed. As ofJanuar'y':
2015, 5,227 customers of DTE and 5,754 customers of CMS are in the queue to acquwe these
advantages through the existing retail open access program :

To understand why changes to the current hybrid are needed, it is important to know Why
Michigan deregulation stalled and produced the current hybrid power industry structure with
these challenges.

Michigan stalled halfway between regulation and deregulation

Twenty years ago, the idee_gai_'ned traction that a deregulated power industry relyipgjrnore on
market forces, would perform better than the traditional industry structure relying heavily on
regulatory processes. ”Competltlve deregulated, liberalized or restructured” electrluty industry
constructs have been tned wrth a variety of different models and have proven to be '

problematic.

12015 OMS MISO Survey Results, ;.I:uly 2015,




The original pfan for deregulation was to give all retail consumers the ability to shop around
and choose their power supplier—retail open access—including a new set of alternative electric
suppliers (AES) that would aggregate customer power needs and buy power from the
marketplace on their behalf. On the sup.ply side, the p'lan was to unbundle utilities—separating
the generation business from the,transmi_ssiori and distribution businesses. The goal was to
increase competitive forces by instituting bidding for power supply among rival generators with
-a regulated power grid operated by an independent system operator providing the
coordination to enable market interactions between buyers and sellers.

economics text book example and produce the desired results—

Reliabili_ty——the energy market would produce market—clearing prices that would balance
demand and supply in the long run.

EfflClency—an energy market would clear on the basis of short run margmal costs and produce
an efficient utilization of available supply options.

Diversity—the level and variability of energy market cash flows would pay for a cost effectiv_e
- mix of demand side resources, peakmg, cycling and base load plants of varying fue[ and
technology types. S B S

Environmental compllancewcoordmated env:ronmental policy would mternallze
enviranmental costs II’ItO the marketplace. '

Power induSt.r.y. restructuring did not piay.out as planned.

California was on the leading edge in the US to |mpiement this type of pIan when |t passed
tegislation to deregulate power in 1996, four years ahead of Michlgan passmg its Publlc ‘Acts
(PA) 141 and 142 to dereguiate its power sector. i g S

California ISO and po.we'r:excharige' began operating an energy 'onl_y_m:a:rk'et design in 1998.The
Michigan and MISO plan was similar to the California plan. Michigan’s regional power system
MISO began operating an energy only market deregulation plan in 2005.

When California began operating its energy marketplace in 1998, the pow_etjsystem'had a .
surplus of generating capacity. As expected, market produced prices that were too low to '
provide the necess_a_ry cash flows to support new power supply investment. But as time passed,




an unexpected result began to emerge. The low wholesale power prices persisted even when
demand and supply were in balance with the desired reserve margin. This California electric
energy market result was at odds with the economics textbook model of a competitive
marketplace. As the California economy expanded and power demand increased further,
wholesale energy prices remained below the average total cost of new supply.

California’s chronically low prices caused a lack of new power supply entry and thus,
underinvestment in power supply. The inevitable consequence was a severe power shortage
with dramatic wholesale power price spikes and rolling blackouts. Making matters worse were
attempts by some power tradersto profit by taking advantage of shortage conditions.

The problem of chronically low mar'ket power prices was not unigue to California. The root
cause was that the technologies employed to cost-effectively generate electricity did not have
the characteristics needed to produce a textbook market outcome. This problem is known as
the “missing money problem.”? The problem stems from the ch_aracteristics of power

generation supply technologies.

Besides this market flaw inherent to power genératioh téf:hnolo‘gies pubEic policies introduced
another market distortion through mandates for renewable power and renewable subsidies
based on output. These market interventions depress depress market cash flows—on the
revenue side, these interventions suppress the level of who_lesa_le prices and on the cost su:!e,
these interventions increase costs because cycling power p'Iants have to start up, ramp up and
down and shut down maore frequently to backup and fill in for the mtermlttent pattern of

renewable power generation.

Some people misinterpret low power prices as the result of the ent_r'y of more efficient new
competitive suppliers. The evidence does not support this interpretation that deregulation
cau_séd new suppliers to win and existing su:ppliers to lose. The competitive generation business
~did not produce winning results—-the expected growth and profitability did not materialize. The .
missing money problem caused competltlve generating companles to write-down assets, sell
power plants at substantial discounts to.cost, and in many cases undergo bankrupicy
reorganizations. About 5 GW of Michigan’s total 30 GW o:f_powe_r: s:u_pply was originally built by.
competitive generators. The competitive generati'ng c:ompa'nies: owning three quarters of this

supply went through bankruptcy since deregulation’ began National Energy and Gas
Transmlssmn (a unit of PG&E) and Mirant in 2003, and Dynergy in 2011. Financial dlstress

The term * missmg money” was. flrst used to descnbe fixed cost recovery in power by Cramton and Stoft in thelr '

..... ’




forced the sale of a majority of these power plants at a significant discount to the net cost. As a
result, half of the generating capacity built by competitive generating companies in Michigan
was sold and is now owned by regulated utilities. In the past decade, competitive generators
have not built any conventional generating power plants in Michigan.

The missing money problem is a problem for existing as well as new power plants. In particular,
renewable power mandates suppress market clearing energy prices and disproportionately
reduce the cash flows of baseload power plants. As a result, critical power supply assets are
closing down before it is economic to do so. Th_eSe premature power plant retirements are not
in the best interest of the public because their replacements are more expensive than their
continued operation. In addition, depressed'market cash flows aggravate the reliability

~ challenge by encouraging uneconomic premature retirement of capacity. For example,

Dominion Resources decided to retire the 556 MW Kewaunee nuclear power plant because the
market provided cash flow of around 40 $/MWh and going forward costs required cash flows
closer to 55 $/MWh. This baseload capacity is being replaced with new supply costing 70
S/MWh :

Ke_waunee is not an isolated ex_am_pl'e.' Vermont Yankee is another case where _ch_ronically low’
cash flows triggered a baseload power plant closure that would have been less expensive to

- keep running than to replace. In Ohio and lilinois, proposed changes are under consideration to
' prowde contractual payments to baseload generators rather than allow market cash flows to

trlgger premature closures. The counterparties to these contracts are regulated utnhty
ratepayers which will create a de facto move back toward regulated cost recovery in order to

ensure reliablllty

- The inherent technology flaw and unintended consequence of renewable mandates are

obscure market problems. As a result, a consensus did not form"quick]y regarding what had |
gone wrong or what had to be done to avoid these problems elsewhere. Consequently,
industry restructuri_ng Iost._ momentum and most electricity rest_r;ujc_t'u ring efforts stalled.
Following the California power crisis, seven states passed legislation to suspended power )
restructuring efforts and ether's passed Iegislation to alter deregulati:e:n'plans. | |

Mlchlgan s Publlc Serwce Comm:ssmn began altering |ts deregulatlon p!an by |n|t|at|ng |t5 own
study of the evolving power sector. The Public Service Commission Chairman Peter Lark
released the “Michigan’s 21* Century Electric Energy Plan” in January, 2007--The M:chrgan
Legislature responded to the report’s recommendations and altered the course of electrlmty

* industry restructuring with the passage of Public Act 286 and 295 in 2008. These new Iaws
: made four major changes: - ' o




1. Freeze retail open access--the plan to eventually have 100 percent of customers with
- retail open access was changed to limit choice to just customers involved in iron ore
mining and processing along with 10% of the remaining average weather normalized
retail electric load.

2. Halt utility unbundling--The process of requiring utility divestment of generation assets
ended.

3. Establish utility Integrated Resource PIannmg—— utilities detailed their expected demand
and proposed supply actions, including commission approval of a Certificate of Need for
new generating capacity, before commencing construction.

4. Mandate renewable power supply. This market intervention overrode the market
result and imposed a minimum percentage'of power supply from renewable power

‘sources.’

The shortcomings of deregulation forced power ma rket: institutions to change market rules. T_h_e
California ISO made structural adjustments after recognizing that the state’s efforts to
prosecute law-breaking power traders and recover the ill-gbttén gains of the power crisis did
not address the root cause of the California power shortage California ISO instituted a resource
adequacy rule in 2004 that became binding in 2006. This new rule requ1red all load serving
entities to have enough capacity to meet their customers aggregate demand plus a minimum
reserve margin. This rule created a demand for capacity that enabled an informal capacity
market to arise. An informal marketplace does not organize market interactions but rather
relies on capacity buyers and sellers to seek each other out for transactions. The resulting
contract prices, terms, and conditions were typically known only to the contract counterparties
and thus the informal market provided little capacity price transparency.

- MISO followed other power systems in addressing power design market flaws by adding a

resource adequacy mandate in 2009. These rules create informal capacity markets but these

markets are not very transparent. Four years after mandating a resource adequacy rule, MiSO
' en_hanced its resource adequacy man_date by implementing a formal capacity marrket to clear

demand and supply about two months in advance of the annual peak demand.

~ What MISO is doing now is similar to what PIM was doing in 1997 when it began power

re'structuring with a power sector design incorporating both energy and capacity markets jfi_ght
from the start. However after five years of experiénce with its formal capacity market like what
MISO has in place now (known as the ”Capacit:y:ci'edit market”), PJIM found that this marketf '
design produced a boom and bust capacnty prlce pattern and concluded the power suppiy
investment price signal could be lmproved by reducmg its volatility. PIM responded by evo!vmg
its formal capacity market into a formal forward capacity market that cleared projected’
capacity demand and supply three years'i:ri:advance with a payment commitment term of one




to three years. In addition, the volatility of the capacity price was further limited by instituting a
managed capacity demand curve and applying more stringent bidding rules to establish the
capacity supply curve. S e : '

Mlssmg money problem still exists—market based cash flows stlll fall
short of covering the costs of the power system we want

* The current MISO capacity market design is prone to producing boom and bust prices.

Ca.pa.city markets are designed to only cover the costs necessary to prevent shorfages
Reliability cost benchmark—a peaking unlt——the MISO Zone 7 CONE is $90 1 per KW per year
and the Net CONE is $65.1 per KW per year.® The dufference between the MISO CONE and Net

. Cone shows that even for a peaking power plant with an expected Iow utlllzatlon rate, the

contribution from energy market cash flows are |mportant and cover over one-third of annual
carrying charges of the upfront investment costs.

The market-clearing MISO Zone 7 capacity price for the summer of 2015 was $1.27 per KW per
year. To put this into perspective; the current MISO capacity prices only cover around 2 percent
of the Net CONE benchmark cost. This indicates that market prices are currently in the bust
phase of a capacity price_f:ycle._ A boom and bust pricing pattern is evident in M'ISO. In the most
recent capacity auction, the market clearing price of capacity in MISO zone 4 was almost 10
times higher price than the previous year’s auction result.

If the MISO formal capacity market produces the intended result—capacity prices that average
to a price that equals the average total cost of new capacity in the long run (net of energy
market margins)—then the booms have to be high enough to make up for the busts over the
life of the generating capacity. If boom and bust prices each prevail roughly half of the time,
then prices would Hav_e tobea multiple of the Net CONE in the boom phase to produce an
average across 'all years equal to Net CONE. '

Retail open access options shift capacity cost burdens

The combination of boom and b_u_st' pricing patterns for MISO Zone 7 capacity plus the
wholesale energy price 'c'o_fre_lated to volatile natural gas prices patterns make the market costs
of power {the sum of mar:két: capacity and energy prices) significantly more variable through

¥ MISO Locational Resaurce Zone Cost of New Entry Filing to the Federal Energy Reguiatory Commission,
September 3, 2013



time compared to the regulated costs of power. The unintended consequence of halting retail
open access at 10 percent of power demand is the provision of a valuable option to some
customers but not others. A combination of a boom phase in the capacity market and cyclical
highs in natural gas prices can trigger retail open access customers to switch power suppliers in
an effort to always the lower of regulated and AES prices at any given point in time. As a result,
consumers with an option to switch can avoid paying their share of capacity costs by timing
their switching activity between AES and regulated utilities.

.Short run switching options hin'der balancing demand and supply in the
long run | '

The infroduction of the MISO capaéity market was intended to address the inherent missing
money problem at the root of power market reliability problems. However, the ability for
customers to switch suppliers i in the short run creates uncertainty regarding who is responsnble
to plan for their power supply in the Iong:r_un. The current problem is that capacity prices are
not moving into the boom phase and prbducing an investment price signal far enough in
advance of shortage conditions to allow for the lead time for power plant development. Under
these conditions, when market-sourcing power suppliers try to pass on the booming capacity
prices to retail open access customers, these customers will face a strong economic incentive to
switch back to regulated power provider and pay the lower capacity rates that reflect the
average embedded historical capacity cost. ‘As the projected power su pply shortfall draws
closer, the probability grows that utilities will not have sufficient time to reliably meet this
increase in regulated customer demand. '

The margin for error in balancing power demand and supply is small. In Michigan, a reserve
margin between 14 and 15 % is required to reliably balance power demand and supply.

e Dropping just 5 'p'ercent short of the target reserve margin substantially increases the

probability of serious power systern-probiems—'emergency load shedding, brownouts, and
price spikes altogether similar to what happened in California in 2000-2001. '

In 2006, the Michigan Public Service Commission (MPSC) looked ahead and projected an
electric demand and supply balan.ce in the near future but an insufficient pipeline of new supply
under de\_rellcipnﬁ_en_t_for subsequent years. Shortly after the MPSC reliability assessment, the
business cycle pr'cid'uced an unanticipated temporary reprieve from the impending power

~supply shortfall in the Lower Peninsula. At the end of 2007, the most severe economic
downturn since the Great Depression began. Reduced business activity and lower household
K ': purchasmg power reduced power demand. The economic downturn dropped Mlchlgan peak
o power demand by over 3 000 MW (December 2007 to june 2009).



System-wide benefit free riders

Michigan utility ratepayers create overall system benefits funding investments in demand-side
management, production efficiency (peaking, cycling and base load), risk management, and
mitigation of environmental impacts. Since utility-owned power plants participate in the
market, these beneflts spill over to the market outcome and produce cleaner more cost
effective and less volatile market clearing power prices.

The problems in deregulated electricity markets are reducing power supply diversity.
Investments in production efficiency and production cost risk management produce a big
payoff. For example, if Michigan power supply lacked fuel and technology diversiry and relied
on a single fuel and iechnology--only natural gas-fired combustion turbines for power supply-—
then the wholesale price of power in the state of Michigan from 2010 to 2013 would have been
over 50% higher, with a monthly price variation would have been over three times greater than

the actual level and variations in market-clearing prlces

. the costs are often borne by just the regulated consumers. ThIS uneven cost burden may

increase when Michigan develops within the next several years, its state implementation plan

| fo:r the EPA final rule in the Clean Power Plan. This unfair cost burden will arise if the costs of

utility actions to achieve compliance are borne by ratepayers while the benefits of achieving
the statewide CO2 emission goals are shared across all consumers in the state.

In regulated utility rates, non-variablle: generating costs reflect the average historic embedded

cost of capacity in the utility generation portfolio. The component of the regulated price
covering the average cost of cépec'rty rarlges from 3 to 4 cents per kWh across different
customers classes. This translates into a Michigan regulated capacity charge of about $200 per
kW per year. Roughly one third of the regulated embedded capacity charge covers the cost of
investments to provide reliability and the other two-thirds covers the cost to provide the
production efficiencies through a mix of peaking, cycling, base load and demand side resources
as well as provide risk management through a diverse fuel and technology supply mix and also
providethe environmental impact management from compliance with existing environmental

regulations.

Retail open access customers are free 'riders because the system-wide benefits funded by
ratepayers cannot be excluded from customers choos:ng to be served by market sourced power

suppllers
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Conclusion

The current Michigan hybrid power industry structure is not delivering the desired results.

Reliable service-- Short run switching available to retail open access customers creates
uncertainty and insufficient lead times to adequately develop long run power supply. In
addition, the option provides a way for retail open access customers to avoid paying the full

cost of reliability.

Efficient generation--The MISO energy market pfoduces an efficient short run utilization of
available generation resources but energy market interventions suppress the energy market
cash flows needed to support an efficient mix of peaking, cycling and base load power plants in
the fong run. 3 '

supporting a cost-effective combination of demand side resources, peaking, cyclmg, base load
and renewable resources. Nevertheless, utillty ratepayers fund the current dlverse portfolio
that prowde system-wide beneflts and thus provide a free ride for retail open access
customers c

- Ehvironmentally compliant production—Market cash flows do not cover most of the costs of

environmental control. Again, utility ratepayers fund investments that provide,-éyStem—wide

~environmental benefits and thus provide a free for retail open access customers.

Reali'_grzl:ihg' 'Mic__higan regulations and the marketplace.

Two options exist to realign Michigan regu!'ations an'd_.the marketplace.

. B 'Phasie jc_:'l_.it partial retail open access—the most straightforward realighment o'ption
“involves phasing out retail open access by mandating a shift back to utility supply in the
‘next few.years when demand and supply come into balance and capacity prices are

poised to move into a boom phase of the pricing cycle. Moving Michigan'away from the
hybrid and back to universal regulation can eliminate the free rider probiem in power
cost recovery which is especially important at a time when the state “will need 1o mcur
significant costs to comply with the Clean Power Plan.-

Alter partial retail open access—with two major revisions. First, a surcharge needs tobe _
added to the purchased power charges to eliminate the free rider problem and level the - .
burden of recovering the costs of utility investments that provide system-wide '



i1

efficiency, risk management, and environmental benefits. Second, retail open access
consumer commitments need to be extended to align with a power plantinvestment
horizon. The goal is to create purchased power agreements with a long enough term to
support a stable environment for power plant investment. In addition, the expiration
dates of customer supply commitments ought to be staggered to limit potential demand
swings in any given year. |

The sooner Michigan addresses the problems of the status quo--uneven cost burdens, the
unfair switching :option and the increasing probability for power supply shortage, the sooner
Michigan can insure its power system remains reliable, efficient and environmentally
compliant. Corrective actions will enable a fair distribution of costs to customer classes and
maintain the competitiveness of electric input costs to Michigan businesses operating in the

global econo:rn'y:.






IHS ENERGY.




IHS Energy | Meeting the Michigan Power Sector Challenge

Contents

Executive summary

Deregulation: The gap between expectations and reality

Creating the hybrid power industry structure

The opportunity to reatign regulation and-the market

Conclusion - 1

QO =~ O

Michigan’s electric power industry structure: An
unplanned hybrid : : 1

inherent and imposed power market flaws produce a -
missing money problem R 12

Altering power deregulation plans L s B
Regulated utility rates include :fzulgl'zpower _s_t:jpply cost recovery 16

Evolving market designs still produce power supply

cost recovery shortfalls E _ B 17
An uneven playing field for retail open accéés_ competition: 17
Systemwide benefit for free riders . : B L 19
Market prices for energy and capacity vary more than :

regulated prices Lo oL 20
A discriminatory retail open access option—-conflrmed _

by consumer actions N e 21
short-run switching options hinder balancmg demand . .
and supply in the long run ST 22
The current opportunity to realign Michigan regulatory -

processes and market realities 25
Phasing out partial retail open:access 26
Altering partial retail open access o o _ 27
Conclusion o B o '_ 27

Appendm' MISO capacity market design produces a
boom-and-bust price pattern S - L ‘ 29

IHS™ ENERGY

Copyright notlce and legal disclaimer . .
& 2015 IHS. Ne portion of this report may be reproduced reused, ar otherwise distributed in any form without prier written consent, with the exception of any internal client distribution
as may be permitzed in the license agreement between client and JHS. Content reproduced or redistributed with IHS permission must display 16S legal notices and attributions of
autharship. The information containad herein is frém sources cansidered reliable but its accuracy and completeness are not warranted. nor are the opinions and analyses which are
based-uponit, and to the extent permitted by law, IHS.shall not be liable for any errors or omissions or any loss, damage or expense incurred by reliance on |nformat\nn or any statement
contained herein. IHS and the IS !ogo are trademarks of IHS. For more information. piease contact IHS at www.ihs.com/CustomerCare.

© 2015 IHS L 2 . July 2015




IHS Energ'y I Meeting the Michigan Power Sector Chaileng_e' ‘

Authors

Project Director

Lawrence J. Makovich

Vice President and Senior Advisor for Global Power,
IHS Energy

Project Team

. Barclay Gibbs

Senior Director North American Power, [HS Energy
Project Manager

Leslie Martin _
Senior Principal Résearcher, IHS Energy .

Aaron Marks _
Senior Research Analyst, IHS Energy

Acknowledgments

We extend our appreciation to DTE Energy, WhICh

supported thls research.

& 2015 |HS

CJuly 2015



IHS Energ:y:I Meeting the 'Mi'chiga_n' Power Sector Chailenge

Meeting the Michigan Power Sector Challenge

© 2015 IHS s o : o July 2015



Page intenticnally blank




IHS Energy | Meeting the Michigan Power Sector Challenge

Meeting the Michigan Power Sector Challenge

Executive summary

Michigan faces a power sector challenge because of problematic misalignments in the current hybrid industry structure.
This carrent hybrid of regulation and markets was never the intended end state of deregulation. Rather, the hybrid came

-about because power deregulation did not unfold as planned.

Michigan power deregulation began 14 years ago. As Michigan began implementing its power restructuring plan,

the problematic realities of power industry restructuring efforts elsewhere were coming to light. In particular, the

gap between the expectations and the reality of deregulation became increasingly apparent in California, where the
restructuring process had begun about seven years ahead of Michigan. A serious shortage developed in California because
power markets failed to produce prices high enough to cover the average costs of power generatlon and as aresult, power

- supply investments did not keep pace with customer needs.

The tendency of competitive power markets to leave a gap between market-clearing prices and average total costs is '

known as the “missing money problem.”! The missing money problem has three major consequences. The first is the

risk of underinvestment in new power supply. Second, low prices cause too many existing powex plants to be retired -
eatly, even though their continued operation would be far less costly than replacing the supply they provide. Third, low:. .
prices distort market sig'nals and lead to an inefficient mix of fuels and technologies. IHS Energy estimates that such
inefficiencies are moving the cost of fuel used to generate electricity in the United States to a level 9% higher than it

should be. .

There is no one-size-fits-all solution to the missing money prohlem We have studied the particular challenge facing
Michigan and recommend the following two options:

Phase out partlal retail open access. The most straightforward reahgnment optlon involves phasing out retail open
access by mandating a shift back to regulated utility supply.

. Alter partial retail open access—with two major revisions. First, a surcharge needs to be added to alternative
energy supplier (AES) power charges to address the free rider problem and level the burden across all customers for
recovering utility investments in systemwide efficiency and risk management. Second, a rule needs to be putin place
requiring AESs to demonstrate a firm forward supply arrangement for the projected needs of their current customers to
provide enough lead time (at least five to seven years) to develop not only peaking units but also the cychng and base-
load power plants necessary for efficient and reliable: power supply. o

Deregulatton The gap between expectations and reallty

The California power crisis exposed the flaws in power market deregulation plans. The cost recovery shortfall that
caused underinvestment occurred for two reasons, one inherent in power generation and one imposed by legislative and
regulatory interventions. First, power generation technologies have inhérent characteristics that prevent an electric.
energy-only market design from delivering prices high enough to balance demand and supply in the long run. Second, .

‘regulations imposed on power supply, mcIudlng both subsidies and mandated generation shares for renewable power, -

create the unintended consequence of suppressmg energy market prices. Both the inherent and the imposed dimensions
of this problem cause a per31stent gap between prices and average total costs. This gap prevented deregulated power :

Markets falllng to produce a textbook result owing to an inherent characteristic of the productlon technology are neither
new Loy un1que to the power busmess A nlneteenth-century French engineer and economist, Jules Dupuit, analyzed

1. The term missing money was used to describe fixed-cost recovery in power by Peter Gramton and Steven Stoft in their 2006 paper, “The Convergence of Market Desrgns for
Adequate Generating Gapacity,” written for the California Independent System Operator’s Electrlaty Oversight Beard. L '

.. 2. Jules Dupuit, “De 'mfluence des Péages sur I'Utilité des Voies de Communication,” Anmzl_es_ des Ponts et Chausséesno. 207, 1849, p. 170-248.
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illustrated the root cause of the problem by developing the example of a bridge~—a technology with a large up-front
caprtal cost and thus a positive average total cost, but also a technology with a zero marginal cost for providing bridge
crossings. The incremental cost is zero because it costs the bridge owner nothing extra to let someone cross the bridge?
Dupurt understood that in a marketplace all rival bridge owners would be willing to take any customer payment above
zero in order to provide some contribution to their fixed costs. He argued that a market for bridge services would not
work because competitive forces would logicaily drive the market price toward zero. Thus, the market would inherently
fail to provide cost recovery and thus fail to attract the Investment needed to produce a stable long-run market result.

Power production technologies have cost characteristics similar to Dupuit’s bridges. In partrcular, wind and solax
technologies have significant up-front costs and zero incremental generating costs. More generally, the technologics
employed to cost-effectively generate electricity do not have the incremental cost characteristics needed to produce a
textbook market outcome in which prices keep demand and supply in long-run balance. Contemporary economists call
this the missing money problem. THS Energy recently completed a study on behalf of a group of industry stakeholders—
including power system operators, merchant generators, and traditional utrhtres—concermng the causes, consequences,
and solutions to the missing money problem.* The study found that there is no one-size-fits-all solution to the missing
money problem and that several approaches can meaningfully addzess the problem if they align with power system
conditions. The THS Energy study’s research and key findings served as the basis for our current more in-depth study of
the challenge facing the Michigan power sector. In this case, the Midcontinent Independent System Operator (MISO)
regional power market conditions address some, but not all, of the rnrssmg maoney problem. Therefore, the use of
regulated cost recovery to bridge the remaining missing money gap is a logical solutlon However, the presence of the
current retail open access undermines the effectiveness of this industry structure.-

Creating the hybrid power industry structure

The economic impact of the California power crisis of 2000 to 2001 was so severe that it altered power industry
restructuring plans not only in Galifornia but around the world. Following the crisis, California made structural
ad]ustments to its market rules after recognizing that prosecuting law-breaking power traders and trying to recover the
ill-gotten gains of the power crisis did not address the root cause of the shortages. Initially, California employed an ad-
hoc approach of long-term power supply contracts. Eventually, California instituted a resource adequacy rule in 2004
that became binding in 2006. The rule required all load-serving entities to have enough capacity to meet their customers’
aggregate demand plus a minimum reserve margin. This rule created a demand for capacity and enabled an informal
capacitymarket to arise, An informal marketplace does not orgamze market interactions but rather relies on capacity
buyers and sellers to seek each other out for transactions. S

MISO began deregulation with an energy-only market design similar to California’s. After California made its rule
changes, MISO also altered its rules to include a resource adequacy mandate in 2009, The resource adequacy mandate
created an informal capacity market in MISO. Four years after the resource adequacy rule, MISO enhanced the mandate
by implementing a formal capacity market to clear demand and supply about two months in advance of the anntia] peak
demand. With this enhanced approach, MISO runs a voluntary capacity auction each April to balance capacity demand

and supply for the 12-month supply perlod beginning each June {2015 was its third auction). The current MISO capacity
market enables AESs to cover any capacity needs that have not been covered in the informal marl(etplace and yet are stlll

o needed to meet their short-term resource adequacy mandate.®

' MISO’s neighboring power system PJM, began power restructurmg in 1997 with a design incorporating both energy and

capacity markets. PJM’s initial capacity market design (known as the “capacity credit market”) was similar to the current

MISO capacity market design. Howevet, five years of experience in PJM showed that normal fluctuations of demand and
supply conditions from one year to the next produced a boom-and-bust pricirig pattern. A similar pattern is emergmg

© in MISO. In the most recent capacity auction, capacity prices in MISO Zone 4 moved up nearly ninefold from the prior
year’s auction price. PJM concluded that this approach did not fully address the inherent dimension of the missing money .

problem it responded by evolvmg its formal capacity market into, a formal L forward capacity market that cleared pr0]ected-'

3. ]ules Dupl.ut “De la mesuze de Iutilité des travaux publrcs “ Annales des Ponts et Chaussees, second serles, VIII, 1844,

4. See the IS Energy Multiclient Scudy Missing Money in Gompetitive Power Generator Cash Flows Cau.ses, consequences, and solutions, November 2014.

- . 5. “First Annual Capacity Auction Cleared Under New RA Construct,” MISO Energy, 5 April 201 3.
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capacity demand and supply three years in advance with a payment commitment term of one to three years. In addition,
PJM further limited the volatility of the capacity price by instituting a managed capacity demand curve and applying
more stnngent bidding rules to establish the capacity supply curve.

Expenence with competltlve power markets not only exposed the inherent missing money problem in energy markets
but also indicated that even with a capacity market, very few wind and solar power generating technologies were likely
to be built. However, growing concern over global warmmg led to the establishment of renewable portfolio standards
that overrode this market outcome and imposed minimum power supply shares for renewable resources. The unintended
conseguence of imposing these power supplies into the generation mix was to depress the energy market-clearing price
and aggravate the missing money problem. This suppression of market prices from renewable power mandates is the
primary cause of the imposed dimension of the missing money problem.

The original plan for deregulation was to increase competitive forces by giving all retail consumers the ability to shop

around and choose their power supplier—-including a new set of AESs that would aggregate customer power needs

and buy power from the marketplace on their behalf, On the supply side, deregulation involved two steps. The first

~ step involved deregulating the generation business while preserving regulation in the transmission and distribution
businesses. The second step was to continue to regulate the wires business while increasing competitive forces in power

gerieration. Doing this required establishing a regional electric energy market with an independent system operator

(ISO) to coordinate market interactions between buyers and sellers. The expectation was that this power industry

structure would produce energy market—clearing prices sufficient to support timely and adequate investment to keep

demand and supply in balance over the long run.

Michigan enacted its power deregulation plan into law 14 years ago with the passage of Public Acts (PAs) 141 and 142.
From 2001 to 2008, PA 141 allowed retail open access. During this time, retail open access participation ranged from 3% to
20% of utility load. On 1 April 2005, MISO began operating the regional electric energy marketplace.

Michigan’s Public Service Commission (PSC) altered its deregulation plan by initiating its own study of the evolving

power sector, PSC Chairman Peter Lark released the “Michigan’s 21st Century Electric Energy Plan” in January 2007.
The Michigan Legislature responded to the report’s recommendations and changed the course of electnaty industry
restructuring with the passage of PAs 286 and 295 in 2008. This legislation made three major changes: .-

. Fl:eezilig retail open access. The plan' t'o'eventually have 100% of customers with retail open access was. changed to
limit it to just customers involved in iron ore mining and processing, along with 10% of the remaining average weather-
normalized retail electric load. Traditional regulated utilities supply the remalnmg roughly 90% of power consumption
in the state. :

- Establishing utility integrated resource planning. The plan changed from relying on the marketplace for timely
and adequate‘electric supply expansion in favor of an integrated resource planning process in which-utilities detailed
their expected demand and proposed supply actions, including PSC approval of a Certificate of Need for new generating
capacity before commencmg construction. SRR

- Mandating renewable power supply This market intervention overrode the market result and imposed a minimum
percentage of power supply from renewable power sources.

The changes Michigan made to its deregulation plan created the current hybrid power industry structure, and the
changes to MISO market rules addressed some, but not all, of the missing money problemn. These are the defining
characteristics of the current Michigan power busmess Iandscape and the souzce of the problematm migalignments.
These misalignments cause three power sector challenges in Mlclngan

» Unfair power supply cost burdens (free riders). The missing money problein exi_sts in the MISO power marketplace.
Consequently, market cash flows from energy and capacity markets chronically fall short of covering the total cost
of power supply. As a result, retail open access customers choosing suppliers that source capacity and energy from

. 6. “Readying Michigan to Make Good Energy Decisions: Electric Choice,” Michigan Public Service Gommission and Mlchlgan Econmmc Development Corporation, 15
: October 2013, U .
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-

the market typically pay less than full cost. In contrast, utility ratepayers cover total costs. Regulated utility charges
fund utility investments in a diverse power supply portfolio that includes cycling and base-load power plants as well
as renewables. This diverse generating portfolio produces a range of systemwide benefits because these power supply

‘Tesources participate in the energy market. The benefits they create—lower off-peak prices, cost risk management, and

environmental controls—cannot be excluded from any buyers in the market. Thus, retail open access customers are
free riders on the systemwide benefits paid for by utility ratepayers.

Adiscriminatory option (to switch). Retail open access customers have the option to pay the lower of market or
regulated power prices. Although the unresolved missing money problem means market prices for energy and capacity
are chronically below average total costs, these market prlces are far more volatile than regulated power prices. The
MISO capacity market design produces a boom-and-bust pricing pattern, and the energy market reflects incremental
cost-based power supply bids that are often linked to natural gas prices—the most volatile of power generation fizel
costs. As a result, there is potential for energy and capacity price swings (particularly in a shortage period) to provide

a valuable option to some customers to switch temporarily back to regulated power suppliers until the market pnce
swings in reverse. As conditions reverse, customers can switch back agam to AESs that source energy and capacity from
the marketplace. .

Increased probability of Lower Peninsula power supply shortages (reliability challenges). Short-term demand
and supply switching options hinder the long-term balancing of demand and supply to ensure reliable power supply
The flexibility of retail open access customers to switch power suppliers in the short run makes it unclear who is
responsible for planning for their capaaty needs in the future. Further, short-term customer switching makes it
difficult for suppliers to add capacity fast enough to meet the demand. Similarly, some power suppliers have the ability
to switch power markets in the short run. The most recent example is the Covert power plant—one of the largest

- merchant power plants in M1ch1gan—that is switching its (approximately) 1,000 megawatt (MW) power supply away

from the MISO market and into the PJM market because PJM energy and capacity prices are expected to be higher.

This 1,000 MW shift in power supply is under way, even though the most recent regional electric reliability survey
indicates the need for more than 1,000 MW of capacity transfers from other MISO zones into MISO Zone 7 (Michigan
Lower Peninsula) in 2016, These capacity transfers from other zones are needed to make up for the projected 1,200
t01,300 MW shortfall in power supply to meet the expected MISO Zone 7 peak load in 2016, To put this shortfall in
context, the expected Zone 7 capacity requirement for 2016 is 24.3 GW. The survey indicates that expected load growth
will diminish the surplus capacity in MISO zones available to Zone 7 by 2019. Therefore, the survey concludes that
additional actions are required in the riear term to ensure sufficient power supply resources beyond 2019.7

_ 'l_'he oppgrtunity to realign regul_atidn and the market

‘Misalignments in the current Michigan hybrid industry structureé create three major problems: (1) an unfair distribution

of power supply costs among consumers, (2) a switching option that discriminates in favor of some customers at the
expense of other customers, and (3) anincrease in the probability of electric reliability problems. The ramifications of
these problems are : :

Power costs distribution. The current Michigan hybrid power sector misalignments shift roughly $300 million per
year of costs away from a minority of Michigan’tbnsumers (retail open access customers account for a little over 10/0
ratepayers. On average, two-thirds of the cost shift involves the fixed costs of power supply, and the remaining one-
third reflects variable electric energy cost shifts. Since the systemwide benefits of utility investments are avallable to

- all customers, this allows a free ride to retail open access customers.

-

Switching. This ongomg free rider problem is magmﬁed by the option to switch suppliers. Although market prices for
energy and capacrcy are currently below regulated prices, reflecting average total costs, sometimes the greater volatility
of market pnces creates conditions that reverse this relationship. As a result, although retail open access and utility
ratepayers are both supplied from the same integrated power supply, retail open access customers have the option to

7.
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always pay the lower of AES or utility power prrces This option is discriminatory because it allows some customers to
pay less at the expense of others.

Not surprisingly, customers recognize the value of a free ride and a discriminatory open access retail choice option. The
waiting list for the retail open access program is twice as large as the number of customers allowed to participate under

current regulations.

‘System reliability. The probability of unreliable power supply in Michigan’s Lower Peninsula is increasing: The

" misalignment between short-run customer switching and long-run supply planning means that customer demands can_
shift back to regulated utility suppliers faster than utilities can site, permit, and construct required new capacity. This
uncertainty regarding who is responsible for consumer demand in the long run is one reason why the current pipeline
of new supply is less than the amount needed to keep up with demand increases and replace retiring generating
resources. The margin for error in balancing power demand and supply is small. In Michigan, a reserve margin of
14.8% is required to reliably balance power demand and supply. Dropping just 5 percentage points short of the target
reserve margin substantially increases the probability of seripus power system problems—emergency load shedding,

. brownouts, and price spikes altogether similar to what happened in California in 2000-01.

The implication is clear—the time has come for Michigan to realign its electric regulations with market realities. Based
on THS Energy research M1ch1gan has two options to reahgn regulations and the marketplace:

. Phase out partlal retall open access. The most straightforward realignment option involves phasing out retail open
access by mandatlng a shift back to utility supply. :

+ Alter partlal retail open access—w1th two major revisions. This is a less definitive and more complex option. First,
a surcharge needs to be added to the retail open access putchased power charges to address the free rider problem and
level the burden across all customers of recovering utility investments in systemwide efficiency, risk management, and
environmental benefits. Second, a rule needs to be put in place requiring AESs to demonstrate a firm forward supply
arrangement for the projected needs of their currént customers to provide enough lead time (at least five to seven
years) to develop not only peakmg unlts but also the cyclmg and base-load power plants necessary for efficient and
rehable power supply . . P

Conclusion _ - _ o
All too often, it takes a crisis to force changes in the power industry structure. In the case of the California power crisis,

- the evidence that underinvestment was preventing power supply from keeping up with demand was apparent, but

-+ actions did not materialize until after a severe shortage unfolded. More recently, the problems of coordinating natural gas
and power supply infrastructure simmered for years on a back burner until the polar vortex in the 2013/14 winter forced
power systems to reevaluate how they deﬁned and pald for firm power Supply

Michigan has nnsahgnments in its current hybrid power mdustry structure that create prohlems-m-—uneven and unfair
cost burdens, a discriminatory switching option, and the increasing probability for insufficient power system reliability.
But rather than wait for these problems to produce a crisis, Michigan can move forward and ensure that its power system
‘remains reliable, efficient, and en\rlronmentally compliant. Corrective actions will enable a fair distribution of costs to
customer classes and maintain the competltlveness of electric input costs to Michigan busmesses -
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Michigan"s electric power industry structure: An unplanned hybrid

Power Industry restructuring did not play out as planned. US power industry restructuring began in the 1990s. At

that time, the traditional power industry structure involved the regulatlon of franchised power companies prov1d1ng
generation, transmission, distribution, and customer brlhng services. Prior to deregulation, the traditional industry .
structure produced significant differences in power prices from one utility to the next, The enthusiasm to move away
from traditional regulation and rely more on market forces reflected the hope that the introduction of more competitive
forces would drive out these cost differences, encourage innovation, and fower power bills. Most restructurmg plans
reflected a simple faith that the marketplace would produce a textbook result where market-clearing prices for electric
energy would signal timely investment and support adequate power supply development.

In Michigan, the traditional regulated industry structure involved two regulated utilities: Consumers Energy (CMS)
and Detroit Edison {(DTE) supplied the capacity, generation, transmission, distribution, and customer interface for
approximately 90% of Michigan electric consumer electricity consumption. The regulated rates charged to consumers
reflected the average total costs of power supply allocated to different classes of customers based on cost responsibility.

Pressures to reduce power price differences between utilities were much greater in some places compared to others. As
aresult, there was no standard path or pace to restructuring the power sector. Some states made minor changes, while
other states substantially increased the role of market forces on both the consumer (retail) and producer (wholesale) sides
of the power business. Michigan was among the 17 states (California, Connecticut, Delaware, Illinois, Maine, Maryland,
Massachusetts, Michigan, Montana, New Hampshire, New Jersey, New York, Ohio, Oregon, Pennsylvanla Rhode Island,
and Texas) plus the District of Columbia that expanded their reliance on market forces to some degree on both the
wholesale and retail sides of the power business.

Michigan’s electric restructuring plan went further than most state plans in setting goals and timetables to move from
regulation to deregulation. The original plan for deregulation was to give all retail consumers the ability to shop around
and choose their power supplier—including a new set of AESs that would aggregate customer power needs and buy power

. from the marketplace on their behalf. The goal was to increase competitive forces by unleashing retail customers to shop
around for the best deal. On the supply side, the plan was to unbundle utlhtres%separatmg the generation business from
the transmission and distribution businesses. The idea was to continue to regulate the wires side of the business and
increase competitive forces by instituting competitive bidding for power supply among rival generators, with a regulated

- power grid operated by an ISO providing the coordination to enable market interactions between buyers and sellers. The
expectation was that this power industry structure would prodice energy market—cleari ing prices sufficient to support
timely and adequate i investment to keep demand and supply in balance over the long run..

Michigan enacted its power deregulation plan into law 14 years ago with the passage of PAs 141 and 142. From 2001 to - -
2008, PA 141 allowed retail open access (2000 PA 141). During this time, retail open access participation ranged from 3%
“to 20% of utility load.* However, as Michigan began 1mp1ement1ng its power restructuring plan, the problematic realities
of power industry restructuring efforts elsewhere were commg to light. In particular, the gap between deregulation
‘expectations and the reality became increasingly apparent in California, where the restructuring process had begun
about seven years ahead of Michigan. o oo

Both the initial Cahforma and MISO market designs 1nvolved only an electric energy market. When Gahfornra began
operating its energy marketplace in 1998, the power system had a surplus of generating capacity. As expected with
surplus supply conditions, market operations produced market-clearing prices for electric energy that were too low to
© provide the cash flows necessary to support new power supply investment. But as time passed, an unexpected result
. began to emerge. The low wholesale power prices persisted even when load growth resolved surplus supply and brought
demand and supply into balance with the desired reserve margin. This California electric energy market result was at
odds with the economics textbook model of a cornpetltlve marketplace. As the California economy expanded and power
_ demand increased further, wholesale energy prices remained below the average total cost of new supply. -

8. “Readying Michigan to Make Good Energy Decisions: Electric Choice,” Mlclngan Public Service Commission and Michigan Econormc Developrnem Corporatlon, 15
October 20 l 3 -

® 2o15 s 13 - uly 2075




IHS Energy | Meeting the Michigan Power Secter Challenge

The chronically low prices produced by an energy-only market design in California caused underinvestment in power
supply. Consequenntly, the continued reserve margin decline brought supply below the level needed to maintain
rehabihty and increased the probability of power reliability problems. Flgure 1 shows the declining supply reserve and
the increasing frequency of shortage-
driven stage 1-3 emergency procedures.
The inevitable consequence wasa
severe power shortage with dramatic
wholesale power price spikes and
rolling blackouts. Making matters
worse, some power traders attempied

Figure 1
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substantial discounts to cost, and
in many cases undergo bankruptcy
reorganizations. About 5 GW of Michigan’s total 30-GW of power supply was. orrgmally built by merchant generators
Since deregulation began, the three merchant generating companies owning approxrrnately 75% of this supply have gone
through bankruptcy: National Energy and Gas Transmission (a unit of PG&E) and Mirant in 2003, and Dynegy in 2011.
Financial distress forced the sale of a majority of these power plants at a significant discount to the net cost. Half of the
generating capacity originally built by merchant generating companies i Michigan is now owned by regulated utilities.
In the past decade meichant generators have not built any conventional generatrng power plants in Michigan.

Despite low wholesale prices for merchant generators, consumer power bills went up rather than down'in the era -

- of deregulation owing to the costs imposed by market interventions to avert a California style crisis and to scale up
~wind and solar power generation. The accumulating evidence drove industry observers to agree that power industry
restructurmg was not working as planned (see the box “Reassessrng power 1ndustry restructuring”).

A conserisus drd not quickly form regarding what had gone wrong in the California power deregulation process because !

the underlying market flaw remained obscure. As a result, it was not clear what needed to be done to move forwardand * -

avoid similar problems in other efforts to implement deregulation. Following the California power crisis, seven states—

ArizZona, Arkansas, California, Nevada, New Mexico, Virginia and Wyoming—passed legislation to suspend power

restructuring efforts. Consequently, industry restructurrng Iost momentum, and most electr1c1ty restructurmg efforts
stalled. s

::; Inherent and imposed power marketﬁflaws"-produce a missing mo'ney problem

The root causes of the failures in implementing power deregulatron are a complex mix of 1nherent market flaws and
unintended consequences from regulations Imposed on power supply :

A focus on markets that fail to produce textbook market'results because an inherent characteristic of the supply
technology is neither new nor unique to the power business. A nineteenth-century French engineer and economist, Jules
Dupult analyzed the investment problem in the rallroad 1ndnstry resulting from the gap between ﬁxed and variable

® 20151HS o . . 12 July 2015




IHS Energy | Meeting the Michigan Power Sector Challenge

costs.” Dupuit communicated the root cause of the problem by developing the example of a bridge—a technology with
alarge up-front capital cost, a positive average total cost but a zero marginal cost for bridge crossings.”® He argued that
competitive forces would logically drive the market price to zero and underinvestment would lead to market failure.

The power business is another exception to the general market rule. The underlying inherent flaw in power deregulation
is that the technologies employed to cost-effectively generate electricity do not have the characteristics needed to
produce a textbook market outcome in which prices keep demand and supply in long-run balance. Contemporary

- economists call this the missing money problem."

The missing money problem prevents the normal corrective forces of the textbook marketplace from moving the

power market into a long-run demand and supply balance. In an economics textbook, the industry marketplace
employs production technologies that generate corrective forces when market conditions are out of long-run balance.
In particular, when prices are below average total costs, suppliers will not invest capital in new productive capacity.
However, a lack of new investment in productive capacity does not mean supply will cease. Existing demand is met
because market-clearing prices can settle below average total costs but above the variable production costs. Under

- these conditions, suppliers produce output and generate cash flows that provide some contribution to the capital

already deployed in manufacturing capacity. Nevertheless, as capital wears out and is not replaced and/or as consumer
demand increases, balancing demand and supply requires the market-clearing price to rise enough to cover the higher

9. Juies Dupuit, “De I'Influence des Péages sur I'Utilité des Voies de Communication,” Anneles des Bonts et Chaussées, no. 207, 1849, p. 170-248.

10. Jules Dupuit, “De la mesure de I'utilité des travaux publics” Annales des Ponits et Chaussees, second series, VIII, 1844.

' - 11, The term missing money was firsc used to describe fixed-cost recovery in powet by Peter Cramton and Steven Stoft in their 2006 paper, “The Convmgeuce of Market
- Designs for Adequate Generating Capacity,” written for the California Independent System Operator’s Flectricity Oversight Board,
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incremental costs associated with producing more and more output without expanding capacity—-a marginal cost
characteristic of technologies that reflect the law of diminishing marginal returns, Eventually, the incremental costs of
expanding output without expanding capacity reach the level of average total costs. At this point, market-clearing prices
are high enough to support deploying new capltal to expand capacity, and there is a lower cost to expand output with new
capacity than to expand output by employing just more variable inputs. This end state is the textbook case of corrective
market forces that wilkmove the market to a long-run competitive equilibrium.

The inherent flaw in electric energy markets is that power generation technologies can alter output with fixed
capacity by adjusting variable inputs such as fuel; but the impact of the law of diminishing marginal returns

is not strong enough to close the gap between incremental generating costs and average total costs before the
capacity reaches its utilization limit.; But power plants do not run at their maximum utilization rate when demand
and supply are in balance because customers do not need the same amount of power at all times. The average hourly
demand for power is typically about 60% of the maximum hourly demand (the ratio of average load to peak load is the
power system load factor). In a power system with a reserve margin adequate to ensure reliability, the average utilization
rate of installed generating capacity is a little less than the system load factor. -

As a result, when power demand and supply are in balance—including the desired reserve margin of productive
capacity—the average utilization rate of a power plant approaches the system load factor, and the incremental cost-based
market-clearing price remains significantly below average total costs. :

Figure 2 illustrates the inherent problem with power generation technology cost profiles. A tightening demand and
supply balance causes higher power plant utilization; but although the gap between mcremental costs and average
total costs narrows, it does not close Figure 2

as average utilization increases and
approaches the system load factor. As
aresult, this characteristic of power
supply technologies means a chronic-
shortfall between incremental cost— 40
based market-clearing energy prices
and average total costs—a predictable
outcome in a competitive energy
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generation increases the supply of
technologies with a zero marginal cost.
Adding these resources to the electric
energy market supply curve lowers : SRR :
the market-clearing electric energy price. ThIS price suppresswn is magnlﬁed by the subsidies available for each unit of
wind electric output. Under these conditions, rival renewable generators find that they can bid negative prices aslong as
the subsidies they earn are more than enough to cover the cost of paying buyers to take their power. As aresult, when. -
subsidized wind resources bid agalnst each other to.clear an energy marketplace, the price can be driventoa negatlve '

level.

Nete: kWh = Kilowathou(s). .
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Altering power deregulation plans: o

The economic impact of the California power crisis of 2000-01 was so severe that it altered power industry restructuring © -

plans not only in California but around the world. California made structural adjustments after recognizing that
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' prosecuting law-breaking power traders and trying to recover the ill-gotten gains of the power crisis did not address

the root cause of the shortages. After using an ad hoc approach of power plant contracts following the crisis, California
instituted a resource adequacy rule in 2004 that became binding in 2006, This new rule required all load-serving entities
to have enough capacity to meet their customers’ aggregate demand plus a minimum reserve margin. The rule created

a demand for capacity and enabled an informal capacity market to arise. An informal marketplace does not organize
market interactions but rather relies on capacity buyers and sellers to seek each other out for transactions. The resulting
contract prices, terms, and conditions were typically known only to the contract counterparties, however, and thus the

- informal market provided little capacity price transparency.

Michigan’s PSC began altering its deregulation plan by initiating its own study of the evolving power sector, PSG:
Chairman Peter Lark released the “Michigan’s 21st Century Flectric Energy Plan” in January 2007. The Michigan

. Legislature responded to the report s recommendations and altered the course of electricity mdustry restructuring with

the passage of PAs 286 and 295 in 2008. This legislation made three major changes:

Freeze retail open access, The plan to eventually have 100% of customers with retail open access was changed to
- limit 1t to just customers involved in iron ore mining and processing, along with 10% of the remammg average weather-
normahzed retail electric load.

Establish utility integrated resource planning. The plan to rely on the marketplace for timely and adequate electric
supply expansion was changed in favor of an integrated resource planning process in which utilities detailed their
expected demand and proposed supply actions, including PSC approval ofa Gertlﬁcate of Need for new generatmg
capacity, before commencing construction. .

» Mandate renewable power supply. This market intervention overrode the market result and imposed a minimum
percentage of power supply from renewable power sources. : :

Market 1nst1tutlons—IS'Os and regional transmission organizations—evolved rules governing power marketplaces
to address the reliability challenges caused by the missing money. problem. However, the regional market structural
adjustments were quite varied. Three structural adjustments to the power industry relevant to Michigan included

+ MISO resource adequacy tequirement
+ MISO formal capacity market
+ PJM formal forward capacity market

MISO followed other power systems in addressing the missing money problem by evolving beyond its initial plan for an
energy-only market design. From the start, the MISO energy market consistently delivered an efficient utilization of
available electric capacity in the short run by clearing the market with prices that reflect the incremental variable costs
of generation. As a result, the level and volatility of MISO energy prices typically covered the fuel and variable operating
and maintenance costs of generating plants and provided some contribution to fixed costs. Yet after opexating with an
energy-only market design for a decade, MISO altered its rules to include a resource adequacy mandate in 2009. The
resource adequacyz mandate created an informal capac1ty market in MISO :

Four years after mandatmg aresource adequacy rule, MISO enhanced the mandate by implementing a formal capacity
market to clear demand and supply about two months in advance of the annual peak demand. With the enhanced
resource adequacy approach, MISO runs a voluntary capacity auction each April to balance capacity demand and supply

- for the 12-month supply period beginning each June (2015 was its third auction). This formal market enables AESs to:

cover any capacity needs that have not been covered in the informal marketplace and yet are still needed to meet their -
resource adequacy mandate: In addition, the formal MISO marketplace increased capacity price transparency.

Unlike California and MISO, PJM began power restructuring with both e_ner'gy and capac-ity marketplaces. However,
after five years of experience with its formal capacity market, known as the capacity credit market, PJM found that

1.2, “First Annual Gapacity Avction Cleared Under New RA Construct,” MISO Energy, 5 April 2013.
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this market design produced a boom-and-bust capacity price pattern and conciuded that the powet supply investment
price signal could be improved by reducing the market’s volatility. PJM responded by evolving its formal capacity market
into a formal forward capacity market that cleared projected capacity demand and supply three years in advance with a
payment commitment term of one to three years. In addition, the volatility of the capacity price was further limited by
instituting a managed capacity demand curve and applying more stnngent bidding rules to establish the capacity supply
curve. :

Regulated utility rates include full power supply cost recovery

The shortcomings of power deregulation to produce power prices high enough to fully cover costs created a renewed
appreciation for regulated utilities whose retail rates reflected the total costs of power supply. These regulated rates
covered the costs of reliably providing consumers with the electricity that they need, when they need it. To do this
requires covering the costs to build and operate an efficient, diverse, and environmentally compliant generation portfolio
that includes peaking, cycling, and base-load power plants along with demand-side resources and renewable resources.

Managmg the ups and downs of electric energy use through t1me ‘with storage technologies is more expensive than
having enough capacity installed to meet needs at any point in time. Thus, planning for reliable power supply at all times
focuses on the stock (megawatts) of productive capacity rather than flow of electric energy (megawatt-hours). Reliability
requires sufficient available capacity to meet instantaneous power demand. A simple-cycle combustion turbine
technology typically provides the lowest-cost pure capacity to meet aggregate consumer power demands. Although
these peaking technologies are not the most efficient technologies in transforming fuel into electric energy, they are
nevertheless the lowest up-front cost option to have a megawatt of capacity in place to meet power demands.

Since power reliability simply involves having adequate capacity, peaking technologies set the cost benchmark. The
benchmark average annual levelized cost of the peaking technology is known as the “cost of new entry” (CONE). The
CONE is adjusted whenever expected energy market and ancillary services cash flows can offset some of the up-front
costs. This adjusted cost benchmark, known as “net CONE,” reflects the value of “pure capacity” or in other words, the
cost of reliability. o

Although a utility finds that the lowest cost of pure capacity involves building a peaking unit, the utility does not build a
power supply portfolio made up entirely by peaking technologies. Instead, autility invests in a broad range of generation
technologies making up a power supply portfolio designed to perform well in the long run. Some of the power supply
technologies in this mix have capacn:y costs in excess of the combustion turbine—for example a natural gas-fired
combined-cycle power plant that ismore efficient at transforming natural gas. into electric energy. In this case, the
investment makes economic sense because the expected value of the fuel savings is more than enough to pay for the
higher up-front capacity costs. The implication is that some of the additional capacity costs in a power supply portfolio
thatare over and above those of a combustion turbine are a cost-effective investment in fuel efficiency.

Some additional power plant investment provides production cost risk management. The cost of generating electricity
isinherently uncertain. Oil, natural gas, coal, and uranium prices are difficult to predict and are prone to multiyear price
cycles, short-term price volatility, and deliverability constraints. Alternative power generation technologies also rely on
fuels with uncertain future prices and, in addition, have different performance risks. For example, hydroelectric power
plants are limited by drought, Whereas combustmn turbine risks include, for instance, natural gas pipehne constraints on
fuel delwerablhty o - .

Since technology perforrnance charactensncs and fuel pnce movements are not highly correlated, a dwerse portfollo of.
fuels and technologies prowdes the most cost-effective-way to manage the cost risk of power production. As a result, the -
additional cost of capacity over and above the combustion turbine reflects investment both in fuel efficiency and in risk
management of power supply costs. Risk management investments-are essential to reduce overall power supply costs—
more stable costs create more stable cash flows. More stable cash flows reduce the size and thus cost of workmg cap1tal -
and also lower the risk premium inthe costof capital. .-~ - o iy

Finally, some investments in power plants produce a cleaner environment. Utilities must try to balance environmental

costs and benefits. To do this, some investments internalize the cost of pollution control technologies. Some' ofthe =
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~ higher variable costs of operation associated with pollution control are reflected in the incremental costs that set

wholesale power prices some of the time. However, most of the environmental control costs are cap1tahzed costs, and
they are not covered by the capacity market cash flows that only cover the net CONE. :

Evolving market designs still produce power supply cost recovery shortfalls

Cash flows from MISO energy and capacity markets addressed some, but not ali, of the missing money problem Asa
result, market cash flows continue to fall short of covering the total costs associated with an economically efficient and
environmentally compliant generation portfoho

MISO’s enhanced resource adequacy construct created its capacity market. Resource adequacy means having enough

capacity to reliably meet aggregate consumer demands. From a reliability perspective, market cash flows need to cover

only the up-front cost of producing the lowest-cost source of capacity. Therefore, a metric to evaluate the MISO capacity
matket is the relationship of the capacity price to the net CONE. :

~Currently, the MISO Zone 7 net CONE is'$65.10 per kilowatt per year (kW-year), and the CONTE is $90.10/KW-year. The

difference between the MISO CONE and net CONE shows that even for a peaking power plant with an expected low
utilization rate, the contribution from energy market cash flows accounts for about one-third of annual carrying charges
of the up-front investment costs. -

An investment pro forma for cycling and base-load units needs a higher percentage of annual up-front carrying costs to
be covered by energy market contributions compared with a peaking unit. Therefore, a well-functioning energy market
is essential to providing the energy margins needed to cover the additional up-front costs of cycling or base-load power
plants that produce electric energy (megawatt-hours through time) more efficiently, more cleanly, or with less risk than
the peaking unit. .

Capacity market cash flow supplements energy market cash flow. In MISO, the capacity market cash flow only partially
addresses the inherent technology-based dimension of the rmssmg money problem, and it does not address the imposed
renewable policy dimension of the problem. Policy interventions into the MISQ-energy market depress energy market
cash flows, which then fall short of covering the additional costs of building a power generation portfolio with a cost-
effective mix of peaking, cycling, and base-load power plants On the revenue side, mandates for renewable power and
subsidies based on renewable output depress wholesale prices and reduce power plant utilization rates. On the cost side of
the energy cash flow, the renewable power mandates cause cycling power plants to start up, ramp up and down, and shut
down more frequently to back up and fill in for the intermittent pattern of renewable power generation. The combined
effect is to depress energy market revenues and increase variable operating costs for nonpeaking power plants. As a
result, the market interventions impose missing money shortfalls in market cash flows and cause an underrecovery of
the cycling and base-load costs in an efficient generation supply portfolio.

An uneven playmg field for retail open access competition

Retail open access sets up competition on an uneven playlng field betiwéen regulated and unregulated power suppliers.
Unregulated suppliers can source energy and capacity from the marketplace at prrces that are chronically below the
average total power supply cost owing to the unresolved dimensions of the mlssmg money problem. In contrast,
regulated utilities’ prices reflect average total power systein costs.

CMS and DTE are regulated utilities that serve more than 80% of Michigan’s electric consumption. Regulated rates cover
the average cost of all of the compenents needed to deliver cost-effective power sapply. Figure 3 provides a breakdown
of the components of the current regulated power rates for consumers by customes class in Michigan. Inparticular,

the generation cost component of regulated retail power rates can be separated into varlable productmn costs and the
remaining capacrty Ccosts.

13. Gross CONE is cited in the MISO Locaticnal Resource Zone Gost of New Entry ﬁling to the Federal Energy Regulatory Commission (FERC), 3 September 2013. The
$25.00/kW-year net reventie for a combustion turbine due to sales of energy 2nd ancdlary services is approximated from Figure 6 of the 201 3 State of the Market Report for the
MIS0 Electricity Markets, Potomac Econom]cs ]une 2014. .
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Michigan regulated retail rates
incorporate a variable cost component
designed to cover average variable
production costs. This component
includes the cost of power purchased 18
from the market as well as variable 16
costs that are not included in the
incremental costs that underpin
market-clearing energy prices. For
example, regulated variable chaiges
usually cover power plant labor costs,
whereas incremental cost for power
production typically does not because
power plant employment levels
generally do not vary with short-

igure 3

Cents per kWh
=

NS o o

Residential Comimercial . Industrial

Therefore, a competitive bidder will bid
to generate whenever the price is above WVarisble power wCapacity mDalivery
incremental costs and thus make some

. . . . Notes: Prices based on DTE schedues D1, 03, and D11 and CMS schedues RS, GS0, and GP
contribution to fixed costs, mcludmg Source: IHS Energy, OTE. CMS, Michigan PSC ©2015 IHS
labor costs.

In 2013, the average regulated energy price in Michigan was 4.49 cents/kWh compared with the MISO Zone 7 average
wholesale price of electric energy of 3.38 cents/kKWh.*

In the regulated price, the component covermg the average cost of capacity ranges from 3 to 4 cents/kKWh across different
customer classes. This nonvariable generating cost reflects the average historical embedded cost of capacity in the utility
generation portfolie. Using the ratio of peak demand to average demand allows conversion of this cents-per-kilowatt-
hour charge to a dollar-per- kllowatt-per-year charge. The conversion yields a charge of about $200/kKW- year representing
the embedded cost of capacity in regulated rates.' Roughly one-third of the regulated embedded capacity charge covers
the investments made to provide reliability (net CONE). The remaining two-thirds covers the cost to provide production

- efficiencies through a mix of peaking, cycling, and base-load resources; risk mitigation through a diverse fuel and

operating technology mix; and compliance with existing environmental regulations through env1ronmental control
investments. .

The market-clearing MISO Zone 7 capacity price for the summer of 2015 was §1.27/kW-year. This price is lower than the
$6.10/kW-year market-clearing MISO Zone 7 capacity price for the summer of 2014, To put these prices into perspective,
the capacity pnce needs to be around $65.10/kKW-year to prov1de the cash flow necessary to'cover the net CONE.
Therefore, experierice to date shows MISO Zone 7 capacity prices are less than 10% of the net CONE benchmark and
indicate that market prices are currently in the bust phase of a‘capacity price cycle S

coverage of the recent market-clearing MISO capacity price. Since MISO capacity prices were in the bust phase in 2014,
this price level enabled retail open access customers to pay an estimated $290 millionless for the various benefits of
Michigan’s installed capacity portfolio compared with utility ratepayers - :

The MISO capacity and energy market designs produce market-based cash flows that do not fully cover power supply
costs, whereas regulated rates cover the total costs of power supply. Yet the same power system produces electric supply
for retail open access customers as well as utility ratepayers; the level of reliability; sources of energy, and environmental
impact of the power supply are the same for all consumers. Despite this common source, customers choosing suppliers

- that source capacity and energy from the market pay less than utility ratepayers that cover the entire cost of producing

14. Regulated cost of energy based on weighted-average cost of energy from rate cases DTE (U-17767) and CMS (U 17735); MISO Zone 7 price is the Michlgan Hub average
day-ahead wholesale price.

' : 1_5. Based on weighted-average load factors and costs of capacity from DTE rate schedules.
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electricity with a cost-effective, Figure 4 -
environmentally compliant generation g
portfolio. The uneven playing field for
AESs and utilities creates an unfair cost
distribution between consumers served
by AESs sourcing power system outputs
at market prices and regulated utilities
providing power on an average cost Rellzblity/capacity
basis.

Systemwide benefit for
. Fuel diversity/risk
free riders mitigation

Michigan’s free rider problem
accounts for an annual average cost
shift of nearly $300 million to utility

ratepayers and away from retail open W Costs covered I Costs not covered
access customers being served by AESs
o SOLU.’CiIlg market-based capacity and Sarce: [1S Energy @ 2015 1HS: 505061

energy. On average, two-thirds of the
cost shift involves the fixed costsof "
power supply, and one-third involves variable costs,

Michigan utility ratepayers create overall system benefits by funding investments in production efficiency, risk
management, and environmental impact mitigation. These benefits spill over to the marketplace and produce cleaner,
more cost-effective, and less volatile market-clearing power prices because regulated utility-owned power plants compete
in the MISO wholesale energy market, Retail open access customers are free 11ders because these systemw1de benefits
are inherent in delivering power. :

The benefit of cost risk management is significant. For example, the diverse Michigan power supply portfolio produces
incremental generating costs that are lower and less volatile than an all natural gas-fired generatxon portfolio. Figure 5
shows that if Michigan powe supply
lacked fuel and technology diversity Figure 5
. and relied on only natural gas-fired

* combustion turbines for power supply,

then the wholesale price of powerin
the state of Michigan from 2010 to
2013 would have been over 50% hlgher £ =0 W i
and the monthly price variation would E o4
have been over three times greater 2 &0 . -
than the actual level and variations 2 50 e
in market-clearing prices. Here again, g 407
consumers paying market-based power %’:‘ 20
prices for energy are free riders that £ @
i 2w : :

benefit from, but do not pay for, the o R R
investments made to diversify the fuel - T Tt oD T oo 8N & o o o6 o 8.6 v o
and technology mix, 8 § § 8§88 888§ 8 8 § 88§ 8§ §

a 5 8§ 3 § 5 5 58 53 88 5 5 F 3§ 3

: S 233 i9z 3?3z ez 2 %329z
Demand-side management programs - R AR T
also produce systemwide benefits, The emActual price : s All-combustion turbire price
impact Ofthe aCCﬂmulatEd i_nVEStment . Notas: All-canbustion turbine price modeted with the IHS Power System Razar modzl. .
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in these programs reduces aggregate consumer demand for capacity and thus reduces and delays increases in the market-
clearing price of capacity.

Market prices for energy and capacity vary more than regulated prices

Market prices and regulated costs differ in variability as well as levels, Both characteristics create an uneven playing field
for retail open access. The combination of the boom-and-bust market capacity prices pattern plus the wholesale energy
price pattern makes the market costs of power (the sum of market capacity and energy prices) significantly more variable
through time compared to the regulated costs of power. Regulated power prices incorporate capacity costs that reflect
the embedded cost of service. This approach produces more stable capacity costs than the expected capacity prices under
the current MISO capacity market design.

Boom-and-bust capacity price patterns are a predictable result of the MISO formal capacity market design incorporating
inelastic demand and supply curves. Demand and supply conditions vary enough from one year to the next thatit is
unlikely that market demand and supply curves will line up and allow MISO Zone 7 prices to consistently clear at the
average total cost of new supply. Instead, demand and supply fluctuations will produce a boom-and-bust price pattern.

The MISO capacity demand and supply curves are price inelastic. In the short run, MISO power demand will not change
much in just a few months in response to a change in the capacity price. This short lead time does not aliow enough time
for demand to respond to price signals, so demand is price inelastic. Similarly, the supply curve is also price inelastic
because the formal capacity market clears less than two months ahead of the supply period, and such a short lead time
does not allow enough time for new supply build to enter the market in response to these price signals and change the
demand and supply balance.

A market with price-inelastic demand and supply curves tends to produce volatile prices around average total costs
when demand and supply are close to balance, The Appendix describes why normal variations in demand and supply

' - fiindamentals will generate boom-and- bust pricing patterns when the market demand and supply curves are both price

inelastic,

With 6n1y three years of MISO market-clearing prices, it is not clear where the average price will settle, on average,

. overthe long run. However, if the MISO formal capacity market price were going to cover the average total cost of new
‘capacity over the life of the power plant, then the boom prices have to be high enough over a long enough period of time

to make up for the intervals of bust price levels. Looking ahead, the expected increase in demand and decline in supply
are likely to produce boom prices around 2020, If recent prices are an indicator of bust price levels, then bust prices will
typmally be around 10% of net CONE. In contrast, boom prices are limited by the MISO capacity price cap. With these
price levels, boom prices would need to prevail roughly 70% of the time to offset the impact of bust prices during the
other 30% of the time. However, since the MISO capacity market outcomes are simply too few to provide a useful sample
to assess the expected long-run average price result, and the observations of similax capaaty market designs were also
too limited, it is not possible to conclude that this capacity market design will pro duce a price that averaged to net CONE
over the life ofa generating asset.

The expectation that the MISO capacity market design will produce boom-and-bust prices is not just theoretical. Other
power markets provide price experience with similar capacity market designs. In particular, PJM employed a formal
capacity market design from 2000 to 2004 that is similar to MISO’s. As Figure 6 shows, this capacity market design
produced boom-and-bust patterns for capacity pnces that did not average to net CONE over an extended penod .of time.

An additional source of volatlhty in the cost of electncn:y sourced from the marketplace comes from the varylng price of
energy, as measured by prices in the wholesale market. MISO’s price of energy varies more than the regulated variable
charge of energy. Figure 7 shows market prices that reflect the incremental fuel costs of rival fuel generators Natural
gas-fired power plants are often the marginal generators with bids that set the market—clearmg price. Tn MISO North

“(MISO excludlng Entergy), natural gas—fired power plants constitute 27% of installed capacity and are on the margin;

setting prices about 29% of the time. As Flgure 7 shows natural gas pnces are the most cyclical and volatile of the fuel
sources used to generate electrlcrcy : .
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The natural gas price variation is Figure &
a primary driver of the wholesale
energy price variation. Figure 8 shows
the monthly MISO Michigan Hub

option for customers that can always
switch to buy the lower of regulated
or market-based power supply prices
for energy and capacity. For example,
for several years during the previous
decade, market wholesale power rates
exceeded regulated rates, and retail'
open access participation dropped
nearly to zero.

Fuel cost{$/million Btu)

A discriminatory retail
open access option— e
confirmed by consumer - — Jrrnr— w—

actlons . . . 2000.2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 201.3 2014

The unintended consequence of the s G ozl N atural gas —1 rznium
retail open access level of 10% ofpower Source: IHS Energy, Verbyx Velacky Suite . ©2015 IHS
demand is the creation of a valuable a

option for some customers but not

others. Consumers with that option can switch to avoid paying their share of capacity costs by timing their sw1tch1ng

© activity between AESs and regulated utilities. Retail open access consumers will select an AES that sources supply from

the capacity marketplace when the provider is passing through a capacity price well below the regulated price (bust
periods). When the AES price incorporates boom market capacity prices that are well above the regulated capacity pnce,
these customers will switch back to the regulated utility. Weli-timed switching allows these customers to avoid paying
their share of the full costs of power capacity, in particular because of the relatively short notice reqmred to sw1tch
suppliers, making it easier to time swm:hlng to heneﬁt from pricing differences.

" . 16, Comparison based on the statistical measure of the “coefficient of variation” defined as the standard deviation divided by the mean.
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The value of the free ride and Figure 8
discriminatory option provided by
limited retail open access hasnot

gone unnoticed. Not surprisingly, the
waiting list for the retail open access
program is twice as large as the current
participation limnits. 7As of January
2015, close to 11,000 utility customers
were in the queue to acquire these
advantages through the existing retail
Open access program.
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Looking ahead, the program providing
this valuable free option will likely
remain oversubscribed. There is

some potential for dramatic swings
when market capacity prices boom -

S
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"Wholesale power price ($/MWh)

and natural gas prices spike, driving : -100 - :
customers to opt out. Yet they will Jan Feb Mar . Apr May Jun Jul Aug Sep Oct Nov ‘Dec Jan
hke}'y qu]‘Ckly return When the caPHC]'ty Source: IHS Energy, Verlyx Velacky S.li.i'e o o @2015 IHS

market cycles back to a bust pricing
phase and customers swing away from
regulated supply. Note that most of the curvent retail open access customers are nonres1dentlal consumers with more
than 1 MW of demand, so-the current misalignment disproportionately shifts the cost burden onto, and discriminates

against, residential consumers.

Short-run switching options hinder balancing demand and supply in the long run

Retail open access customers’ ability to switch suppliers in the short run creates uncertainty over power supply
responsibilities and longrun planning. Competitive forces drive AESs to satisfy some of their needs from the short-run
capacity market. When uncertain market conditions shift from bust to boom, regulated power costs improve relative to
market-sourced power supply. In addition, the energy market price can also run up owing to cyclical fluctuations of the
delivered price of marginal generation fuels—especially natural gas. A combination of booming capacity prices and high

* incremental generating fuel prices creates conditions that force market-sourcing power suppliers to try to pass these
- costs on to customers; but these customers will then have a strong economic incentive to switch back to a regulated

power provider and pay the temporarily lower electricity rates reflecting the average embedded historical capacity cost
and average variable costs. The problem is that the timing of such relative price reversals is hard to predlct and market
conditions can turn quickly. Therefore regulated supphers are unlikely to have the certamty or lead time to respond. The
probability that utilities will be put in this position is increasing as MISO capac1ty pnces are poised to move out of the
bust phase around 2020.

Utilities ensure rehab111ty by prO]ECtll'lg power demand and supply years inl advance Supply development involves
multiyear lead times to plan, site, permlt and construct new resources that once built; typically operate for decades.
Consequently, prudent planning requires reliability assessments covermg many years ahead. The objective of power
supply planning is to ensure enough installed electric generating capacity in place to meet expected aggregate consumer
demands plus a reserve margin to protect against the impact of adverse conditions, such as extreme weather, greater-

~ than-normal power plant outages, low output from intermittent resources (e.g., wmd power), and demand forecast error.

In Michigan, the target p'lén'ning reserve margin is 14.8%, reflecting the reliability standards set by ReliabilityFirSt , the

~ organization responsible for the regional electric reliability planning that includes Michigan. ReliabilityFirst is part of
" the North' American Electric Re‘liability Corporation, which implements federal mandates for electric reliability under

17. Accordlng to the 2014 “status of Electric Competltmn in Mlclngan” report released by the Mlch[gan PSC, there are 6,460 customers enrolled in retail open access and
approximately 11,000in the queune. .o L .
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the regulatory oversight of FERC. ReliabilityFirst is also responsible for i 1mposmg penaltles for violations of its reliability
standards.

Demand and supply trends brought Michigan’s power system into long-run balance close to a decade ago. In 2006, the
Michigan PSC projected an electric demand and supply balance in the near future but an insufficient pipeline of new
supply under development for subsequent years. The Michigan Capacity Needs Forum: Staff Report to Michigan Public
Service Commission concluded in January _20_06

Unless there are some significant enhancements to existing supplies, growing demand will cause existing electrzc generation
and transmission capacity fo be insufficient fo maintain reliability standards in the Lower Peninsula.

Shortly after the PSC reliability assessment, the business cycle produced an unanticipated temporary reprieve from the
impending power supply shortfall in the Lower Peninsula. At the end of 2007, the most severe economic downturn since
the Great Depression began. Reduced business activity and lower household purchasing power reduced power demand.
The economic downturn dropped Michigan peak power demand by over 3,000 MW (December 2007 to June 2009).
Michigan economic data indicate that the economic downturn hit the state sooner and the economic upswing took hold
later than the overall US economic cycle. Nevertheless, as the US economic recovery gained traction, so too have the
Mrch1gan economy and electric power demand recovered.

.. The temparary Impact of the business cycle on long-run electricity consumption trends is nothing new. The prevmus us
economic recession (March to November 2001) reduced power demand, and then the stubsequent economic expansion
increased power demand faster than the underlying trend from 2002 to 2007. As the economy pushed electric demand
upward, variations from normal weather conditions moved annual power demand upor down by as much as 1,000 MW.
Figure 9 shows the combination of atypical weather impacts and busmess cychcal impacts on Michigan Zone 7 power
demand through time. :

A prudent plan tobalanceé power
demand and supply in the long..
run does not try to pace supply
development with the short-run
influences of the business cycle.
Predicting the timing of business
cycles is so uncertain that it is
prudent to plan to have enough
© electric generating capacity to meet
~: power demands when the economy
is operating at full employment, even .
though an economic downturn can
. depress power demand for several years
- compared with the expected power 5,000
use with normal economic activity. In '
2006, prudent electric supply planning - _ :
could not delay the :d_e}relopment of 020_01 . 2(;02 20.0_3: 20.04 2(;05 2(;06 2(;07 2008 2009 2610 2(;11 20.1 2 2(2;1 3
new resources by betting on Jower : o
power demand because of an upcoming
multiyear economic downturn_.

gure 9
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Source: IHE Energy, Vertyx Velocky Suite; US Energy Inarmaton Administration, National Burezu of Ezonomic Research ©2015IHS

Looking ahead, the economic;’
recovery that began in mid-2009

continues to push Michigan electric’ use higher, But on the supply srde current Mrchlgan Zomne 7 trends are moving in

a negatrve direction. In particular, the pace of power piant retirements is accelerating and outpacing capacity additions -
owmg to a confluence of factors including conventional air pollution regulations and structurally lower natural gas a
prices. Additional power plant retirements are expected grven the uncertainty around the proposed US Environmental
Protection Agency regulations to reduce greenhouse gas emissions fiom existing power plants. In addition, the wholesale
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electric energy and capacity prices are still below the level needed to support power supply development by nonregulated
suppliers and are not triggering enough overall new power plant development. Instead, wholesale capacity and energy
prices are triggering additional power plant retirements.

. Tightening environmental regulations are accelerating the rate of power plant retirements. Current trends indicate that

MISO Zone 7 will have a net loss of 612 MW of electric generating capacity by 2016. Scheduled retirements of coal-fired
electric generating capacity equal 1,200 MW (1,000 MW owned by CMS and 200 MW owned by DTE).!® Expected electric
generating capacity additions by 2016 in MISO Zone 7 are 860 MW, including 540 MW of natural gas-fired generating
capacity and 320 MW of wind capacity. The MISO electric reliability assessments discount wind capacity additions by
85% owing to the intermittent generation pattern driven by variable wind conditions.

Current electricenergy and capacity prices are not high enough to cover the average total cost of new power supply. As
aresult, the current pipeline of new supply development is not adequate to keep overall demand and supply in balance
in the years ahead. Power supply underinvestment is increasing the probability of a power supply shortfall in Michigamn’s
Lower Peninsula around 2020. The most recent regional electric reliability survey projects that power supply will fall
1,200-1,300 MW short of the expected MISO Zone 7 capacity requirement in 2016. To put this shortfall in context, the
expected Michigan Lower Peninsula {MISO Zone 7) capacity requirement for 2016 is 24.3 GW. For the next few years,
however, the capacity surplus in other MISO zones can make up for this Zone 7 capacity deficiency, but the survey also
notes that these conditions will last only through 2019, The survey concludes that additional power supply resources

are required to ensure sufficient reliability beyond 2019. The implication is that planning and construction of these
additional resources needs to begin now in order to have the needed power supply in place five years from now."”

Figure 10

The concern over power reliability in

the Michigan Lower Peninsula, rather
than in the entire state, arises because
the adequacy of installed capacityis
not defined by political boundaries.
Instead, power reliability assessment is
defined by the power grid—the wires -~
that physically interconnect homes -

and businesses with power plants.
Power grid operation is complex;

and consequently, the degree of
transmission network interconnection

zones for balancing electric demand and
supply (see Figure 10).

Michigan’s power zones are part of two
larger regional power systems. Most of
the Michigan power sector is in MISO, -
and the remainder is in PJM. Both
power systems rely on independent
third parties to coordinate and
orchestrate power system operations.
MISO and PTM operate wholesale
electric energy markets and use market-
clearing prices to orchestrate the
efficient utilization of existing power
supply resources, within the existing
transmission constraints, to generate

Zone 7-PJM  7-345kVlines

18, CMSretirements are detailed in MPSC Case 17473, opened 9 September 2013. DTE retirements are reported in “DTE Energy to close two units at Trentor Channel
Power Plant in 2016,"The News-Herald, 24 July 2014, . .

19. 2015 OMS MISO Survey Results, Tuly 2015, .
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and deliver enough electric energy to meet consumer needs at any point in time. In addition, both regional operators run
capacity markets—although employing quite different approaches—to establish a capacity price intended to help keep
demand and supply in balance over the long run.

Pricing hubs in each zone are located at points where the transmission network enables rival generators to compete to
deliver electric generation to meet aggregate consumer needs. MISO Zone 7 has. 1ts own pricing hubs for both electric
energy and capacity commodities.

Michigan cannot teiy on outside supply coming to the rescue when a power shortage develops. High-voltage transmission
lines link MISO Zone 7 with power supply in PJM, Ontario, and MISO Zone 2. These linkages provide a combined
capacity import capability of 3,884 MW. However, the projected MISO Zone 7 power supply shortfall already takes this
transmission transfer capability into account in the reliability assessment, so there is no additional power supply from
outsuie MISO Zone 7 that could relieve the power supply shortfall.

Indeed, transmission linkages have the potential to aggravate Michigan’s reliability challenges. MISO and PJM capacity
market designs are different. They produce different pricing patterns and create incentives for power plants to switch
supply in the short run to whichever market provides greater compensation for capac1ty Figure 11 shows that the PJM
capacity market produces a higher
payment than the MISO Zone 7
capacity market. As a result, power
suppliers have an economic incentive 140
to move their supply to the area
of greatest return. For example,

Figure 11
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announced a transmission project on
23 September 2014 that will enable this
{approximately) 1,000 MW natural gas-
fired power plant to sell its capacity
into the PJM capacity marketplace
instead of into MISO.
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Michigan’s Upper Peninsula provides
an example of how misalignments =)
between regulation and the. s §
marketplace undermined the long- : .
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supply as well as caused a redistribution s
of the power supply cost burden -

(see the box “Presque Isle highlights _
Michigan’s retail open access dilemma®).
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The current opportunity to realign Michigan regulatory processes and market
realities o

All too often, it takes a crisis to force changes in the power industry structure. In the case of the California power crisis,
the evidence that underinvestment was preventing power supply from keeping up with demand was apparent, but

“actions did not materjalize until after a severe shortage unfolded. More recently, the problems of natural gas and power

supply coordination simmered for years on a back burner until the winter 2013/14 polar vortex forced power systems to

" reevaluate how they defined and paid for ﬁrm power supply

Michigan’s misalignments in its hybrid power _mdustry structure create problems—unfair cost burdens, the
discriminatory switching option, and the increasing probability for power system demand and supply instability.
The misalignments between regulation and the marketplace shift roughly $300 million each year of costs away from

® 2015 WS 25 July 2015




IHS Energy | Meeting the Michigan Power Sector Challenge

a minority of Michigan consumers (retail open access customers account for a little over 10% of the state’s power
“consumption and approximately 0.5% of customers) to the majority of customers, the utility ratepayers. Doing nothing
- continues the unfair distribution of power supply costs and increases the probability of a serious power shortage in the

- Lower Peninsula around 2020.

~ Rather than wait for misalignments to create a crisis, Michigan has the opportunity to address its power sector
challenges by realigning regulation to market realities in a way that ensures consumers get reliable, affordable, and
sustainable electricity supply in the long run with a fair distribution of the associated cost burden.

The time has come for Michigan to realign its regulation with the regional power marketplace. Michigan has two primary
options: phase out partial retail open access or adjust the partial retail open access program.
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Phasing out partial retail open access

The first option is the most straightforward approach and simply involves a phaseout of partial retail open access by
mandating a shift back to regulated utility supply. A planned phaseout allows utilities to incorporate all load into their
integrated planning process. For example, this is the course of action taken in the state of Virginia in the wake of the
California power crisis.

Aplan to phase out retail open access would not have to displace existing AESs; they would have to source power supply
from utilities at a nondiscriminatory cost. Such an arrangement has been in place for decades to allow municipally
owned and rural electric cooperatives to operate alongside regulated utilities. This arrangement would allow continued
competition among AESs in other areas, such as demand-side capabilities or distributed generation options.

Altering pa_rtial retail open access

The second option would alter the partial retail open access program—a less definitive and moze complex approach. A
two-pronged plan would add a system benefit surcharge and also add a rule requiring AESs to demonstrate a firm forward
supply arrangement for the projected needs of their current customers to provide enough lead time {at least five to

seven years) to develop not only peaking units but also the cycling and base-load power plants necessary for efficient and

reliable power supply.

A systemwide benefits surcharge on the power purchased by retail open access customers can level the cost burden of « -
utility investments that provide systemwide efficiency, risk management, and environmental benefits. Such a charge
could eliminate the average annual free rider cost shift of roughly $300 million from retail open access customers onto
utility ratepayers. However, this approach to the free rider problem does not solve the discriminatory option problem
that gives retail open access cUstomers an incentive to purchase capacity from the lower of regulated rates or market
prices.

Both prongs of this approach to alter partial retail open access need to be part of the solution. Just altering the retail
open access by adding a system benefit surcharge without also requiring a multiyear firm forward supply arrangement
for projected consumer demand would worsen the dlscrlmlnatory switching option and create greater instability in
balancmg power demand and supply and ensurmg reliability in the long run.

| Adding a systemwide benefits surcharge alone can equalize the average cost of power supply from AES and utilities; but it

would not alter the difference in cost variations through time. The regulated power costs would continue to be relatively
stable because it reflects the slowly changing average total costs. On the other hand, the cost of power from the AES
would still vary more because of the boom-and-bust price pattern of market capacity prices and the variability of energy
prices linked to the ups and downs of fossil fuel prices, especially natural gas. But reducing the difference between the
average regulated and average AES power costs while differences remain in the cost variability around those averages
will increase the frequency of customers. exercising the optlon to switch back and forth. Thus the value of the retail open

“access option available to some but not all customers will increase. The average annual value of the retail open access

switching option would rise from the current small value to around $41 million. Hence, mitigating this discriminatory
customer option requires implementing both a systemwide benefits charge on AES consumers and a multlyear firm

B “forward supply arrangement for projected consumer demand.

Conclusion

The 1mphcat10ns of the current Michigan power sector challenges are clear—Michigan must realign its regulation with
the market realities. Under the status quo, Michigan’s hybrid power sector shifts roughly $300 million per year of costs
away from a minority of Michigan consumers to the majonty of customers, the utility ratepayers.

The need for corrective actions is urgent because the probability of unreliable power supply is increasing in Michigan.

This misalignment between short-run customer switching and long-run supply planning is one reason why the current
pipeline of new supply will not be able to keep up with system demand increases or replace retiring generating resources.

. The margin for error in balancing power demand and supply is small. In Michigan, a reserve margin of 14.8% is required
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to reliably balance power demand and supply Dropping just 5 percentage points short of the target reserve margin
substantlally increases the probability of serious power system problems—emergency load shedding, brownouts, and
price spikes altogether similar to what happened in California in 2000-01.

By addressing the misalignments in the current hybrid power industry that create an unfair cost burden, a discriminatory
switching option, and the increasing probability for power system demand and supply instability, Michigan can ensure
that its power system remains reliable, efficient, and environmentally compliant. Corrective actions will enable a fair and.
nondiscriminatory distribution of costs to customer classes and maintain the competitiveness of electric input costs to-
Michigan businesses operating in the global economy.
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~ Appendix; MISO capacrcy market design produces a boom-and-bust price

pattern

Boom-and-bust capacity price patterns are a predictable result of the MISO formal capacity market design incorporating
inelastic demand and supply curves. Demand and supply conditions vary from one year to the next, and market demand
and supply curves are unlikely to line up and allow MISO Zone 7 prices to consmtently clear at the average total cost of
new supply. Instead, demand and supply fluctuations around the market balance point will produce a boom-and-bust
price pattern, .

Awell-functioning capacity market should consistently produce a market-clearing price close to the average total cost of
supply when demand and supply are close to balance. However, a market with price-inelastic demand and supply curves

tends to produce volatile prices around average total costs because of normal short-run variations in demand and supply
conditions when demand and supply are close to long-run balance.

" The price elast1c1ty of demand measures the sensitivity of aggregate consumer power demand to price. If demand is

: relatlvely sensitive to price, then:a price change will cause a more proportional change in demand, and so the demand
is considered price elastic. For example, if a 10% increase in the price causes a greater than 10% decline in demand, then
demand is price elastic. Gonversely, if demand is relatively insensitive to price, then a price change will produce a less
than proportional change in demand, and demand is considered price inelastic.

Graphically, the slope in a demand curve indicates the sensit_i_ﬁty to price. All else equal, a more horizontal demand curve
indicates more sensitivity to price {price-elastic demand) and a steeper demand curve indicates less sensitivity of demand
to price (price-inelastic demand). If demand is 1ndependent of price, then the demand curve is perfectly inelastic and
vertical.

A concept similar to demand elasticity describes the sensitivity of supply to price. Capacity supply is more responsive to a
forward price change {a price for supply set years into the future) compared to a price signal for supply just months ahead.
Price elast1c1ty is higher because a price signal years in advance provides enough time to respond with the design, siting,
permitting, and construction of new supply. By contrast, typical power development lead times preclude altering supply
much within a few months in response to a change in the capacity price. Graphically, an inelastic capacity supply curve
has a steeper upward slope cornpared to a more elastic supply curve.

A well-functioning capacity market will balance dei‘nand and supply at a price sufficient to cover the averége total cost of
supply. Figure A-1shows a market with the characteristics of the MISO capacity market—a vertical demand curve and an
inelastic supply curve—intersecting to produce a market-clearing price equal to the average total cost of production.

Figtire A-1

Inelastic demand and supply curves are

_ steeply sloping, and these shapes frame
an unlikely and fragile market outcome

“in which price equals average total cost.
The result is unlikely because all of the
other factors that influence demand and
supply need to position the intersection
of these curves close to the average
total cost. The result is fragile because -
even if demand and supply initially line voveuiu Averagetolalcost .
up to produce a price equal toaverage | | ..
total cost, any slight shift in demand or
supply conditions will move the price
significantly away from the average
total cost. As a result, the normal

Supply

Price -

Demand,

Quantity Q

- @ 2015 1HS: 80505-3

Sourca: 145 Energy

© 2015 IHS 3 29

July 2015 - -



IHS Energy | Meeting the Michigan Power Sector Challenge

variations in demand and supply conditions will result in dramatic capacity price increases or decreases—the boom-and-

bust price pattern.

Bust pnces arise whenever slight shifts in demand or supply conditions throw the market out of long-run balance by
increasing supply or reducing demand. For example, an economic downturn can reduce demand for a few years by several
percent from expected long-run levels. A slight decline in demand shifts the demand curve to the left and causes the
market-clearing price to fall dramatically—producing bust prices (see Figure A-2). :

Boom prices arise whenever slight shifts
in demand or supply conditions throw
the market out of long-run balance

by decreasing supply or increasing
demand. For example, the multiyear
lead time required to develop new
power supply means that with a small
error in forecasting demand that results
in an underestimate, planned capacity
will not meet actual demand. Figure
A-3 illustrates how this error shifts

the demand curve to the right of the
expected level and causes prices to rise
significantly above average total cost—
producing boom prices.

When demand and supply are inelastic,
then slight changes in power supply
caused by the lumpy size of power plant

-additions and retirements trigger boom-

and-bust price movernents the same
way a5 the slight changes in demand.

Aboom-and-bust price patternisnota
typical market outcome when demand
and supply curves are more price elastic.
Greater-than-proportional changes in
demand or supply in response to price
changes mean that the shape of the
demand and supply curves would be
miore horizontal. Figure A-4 shows that

‘the same slight demand decline that

produced bust prices with inelastic
demand and supply curves will instead
produce a small price change. Asa
result, the price level is still close to the
average total cost when demand and
supply curves are more elastic to price.

Typically, this balance is not achieved

in the electricity sector because the

Figure A-2
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Figure A-4
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